We construct a continuum X which is not irreducible, and which admits a monotone 
Introduction
Every space considered in this paper is metric and every map is continuous. A continuum is a connected compact space.
An arc is a continuum homeomorphic to the unit interval [0, 1] ⊂ R. A continuum is decomposable if it is the union of two of its proper subcontinua, otherwise X is indecomposable. The simplest non-degenerate indecomposable continuum, the Knaster continuum (also called the buckethandle continuum), is pictured in Fig. 4 of [4, p. 205] . For a point x in a continuum X , the composant of x is the union of all proper subcontinua of X containing x. In an indecomposable continuum composants of two points are either identical or disjoint. A non-degenerate indecomposable continuum has uncountably many composant. For more information on indecomposable continua see [4] and [8] .
A map f from a space X onto a space Y is monotone if f −1 (y) is connected for each y ∈ Y . Monotone maps appear naturally in continuum theory. For instance, it is well known that if f is a monotone map from a compact space X onto a continuum Y , then X is a continuum. Another example of the important role of monotone maps is the following classic monotone-light factorization theorem proven by Eilenberg [2] in 1935: If f is a map of compact space X onto a compact space Y , then there is a compact space M, and there are surjective maps m : X → M and : M → Y such that m is monotone, is light, and f = • m (see also [8] 
A continuum X is irreducible between two of its points a and b if no proper subcontinuum of X contains both a and b. A continuum is irreducible if it is irreducible between a pair of its points. An arc is irreducible between its endpoints. An indecomposable continuum is irreducible between any pair of points that belong to two different composants.
In [4, §48] , Kuratowski developed a comprehensive theory of irreducible continua. In particular, it follows from [4, Theorems 3 and 4, p. 216] that, for each irreducible continuum Z whose every indecomposable subcontinuum is nowhere dense, there is a continuous surjection g : Z → [0, 1] such that g −1 (t) is a maximal nowhere dense subcontinuum of Z for each t ∈ [0, 1]. g −1 (t) is called a layer of Z . Every map g with the above properties is called a Kuratowski map. Kuratowski maps are very powerful tools, especially if they can be defined inductively for layers, then layers of layers, and so on (see [11] and [7] ). For instance, using the technique one can prove that dynamics of hereditarily decomposable chainable continua are similar to those of [0, 1] (see [6, 9, 10] 
The construction
In this section we construct a continuum X with the properties promised by Theorem 1. We start with the following easy proposition. We include its proof for the sake of completeness. 
Proof. Suppose T is a proper subcontinuum of Y . Observe that P = p −1 (T ) is a compact proper subset of K . Observe also that either P is connected or P is the union of two continua P a and P b such that a ∈ P a and b ∈ P b . Since K is indecomposable, the interior of P in K is empty. Consequently, the interior of T in Y is empty. It follows that Y is indecomposable and its composants are as described in the proposition. 2
In the next proposition we construct a map τ : [0, 1] → [0, 1] which is the main component of the construction. 
Proposition 3. Suppose S and W are countable subsets of the open interval (0, 1). Then, there exists a continuous function
By Baire category theorem, T = ∅. Observe that any τ ∈ T satisfies the proposition. 2
Description of the construction
Let C denote the ternary Cantor set in the interval [ 
The following proposition is an easy consequence of the construction. 
Explanation of the figure
The construction is illustrated by Fig. 1 
Properties of the construction
The following three propositions easily follow from the construction.
one of the following two cases applies.
Corollary 9. f is monotone and, consequently, X is a continuum.

Proposition 10. X is not irreducible.
Proof. Take arbitrary points x, y ∈ X . Observe that 
Proof. We first consider the case where t ∈ σ (E). Then, by Proposition 7 there is an integer j = 0, 1, . .
, p restricted to each of the sets K × {a j } and K × {b j } is an embedding into f −1 (t). 
Therefore, g t (T ) = K , and the proposition is true in the case where t ∈ σ (E). 
Since D is a proper subcontinuum of X , there is a point (y, c) ∈ K × C such that p( y, c) / ∈ D. There are numbers u and v such that 0 u < v 1 and f −1 ([u, v] ) ∩ p({ y} × C ) ∩ D = ∅. Let P denote the set f −1 ([u, v] ) ∩ D ∩ A. Clearly, P is compact. It follows from ( * ) and Proposition 11 that, for each t ∈ [u, v] , the intersection ( f |D) −1 (t) ∩ A = f −1 (t) ∩ D ∩ A contains exactly one point. Therefore f restricted to P is a bijection onto [u, v] . Since a continuous bijection defined on a compact set must be a homeomorphism, f restricted to P is a homeomorphism onto [u, v] . In particular, P is a nondegenerate subarc of A. It follows that h −1 (P ) is a non-degenerate subinterval of [0, 1] and f • h restricted to h −1 (P ) is a homeomorphism onto [u, v] . In particular, f • h is monotone on h −1 (P ). By Proposition 5, f • h = τ . Therefore τ is monotone on non-degenerate subinterval of [0, 1], which contradicts the choice of τ . This contradiction completes the proof of the theorem. 2
Remark 12. Observe that p restricted to Z \ B = (K × C ) \ B is a homeomorphism onto X \ A. Since A is compact and one-dimensional, X and K have the same dimension. In particular, if K is one-dimensional indecomposable continuum, X is also one-dimensional.
